A theoretical analysis of a steady Magnetohydrodynamic laminar flow of an incompressible viscous and electrically conducting fluid adjacent to porous stretching sheet has been carried out considering the effects of the involving governing physical parameters such as suction/injection parameter, velocity exponent parameter, buoyancy or mixed convection parameter, temperature exponent parameter, Prandtl number, and magnetic field parameter are studied on the velocity and temperature distribution over the stretching material medium. The governing equations which are highly nonlinear partial differential equations which are transformed to ordinary differential equations using similarity variables and then solved using Homotopy Analysis Method (HAM). A parametric study showing the effects of the several parameters involved with respect to magnetic field on the velocity, heat transfer, and temperature are analysed and discussed graphically. Our numerical results obtained are in good agreement with the results published found in literature.
Nomenclature

Introduction
Investigation on the mathematical model of MHD fluid flows and heat transfer adjacent to stretching sheet have become very important technologically and industrially. Lately, the applications of this MHD fluids flow problem has been widely spread in several areas such as polymer processing, industrial manufacturing processes and paper production (see , Chamkha, 2003 , Pal and Mondal 2007 , Salem and Abd El-Aziz 2008 , and Sharma and Singh 2009 ). This interest draw so many attention among researchers in this areas with the view that MHD and heat transfer have been applied in different areas of technological processes and industrial processes such as the fluids flow and heat transfer featuring for electrically conducting fluid closed in a medium which is an isothermal stretching sheet materials see the work of Vajravelu and hadjinicolaou (1997) . Blotter (1970) have presented a study on influences of variable thermal conductivity alongside with heat source/sink on fluids flow of a viscous fluid which is incompressible electrically conducting and with a uniform transverse magnetic field over a stretching materials. The mixed parameter influence the thermal radiation and buoyancy force which was considered by Pal and Mondal (2011) on steady two dimensional MHD laminar flow of an incompressible viscous fluid which has electrically conducting feature past a vertical stretching material in a porous medium. The MHD model of fluid flow with electrically conducting property past a stretching material has many applications in extrusion processes, petroleum industry, purification of crude oil, fluid droplets, continuous coating, hot rolling, production of plastic sheets, foils, polymer technology, glass blowing, fibers spinning, rubber sheets and cold drawing of plastic sheets (see Vajravelu et al. 2011 , Rosea and Pop 2010 , Kandasamy et al. 2005 , Abd El-Aziz 2009 ).
The feature of convective boundary layer flow about a linearly stretching sheet was presented by Hayat et al. (2010) within a porous materials medium. investigated the problem of Non-Darcy flow and heat characteristics over stretching materials with mixed influences of Ohmic dissipation and thermal radiation.
Many research works have been channel on the problem of stretching sheet with temperature dependent fluid flow properties on the hydro-magnetic flow (see [Prasad et al. 2010 , Cortell 2012 , Pal and Mondal 2011 , Sama and Mohebujjaman 2009 , Chamkha 1999 , Kandasamy et al. 2005 , Vajravelu et al. 2011 , Chamkha 2003 The work of Ali and Yousef (1998) is obviously a great step towards on the role exhibits by suction/injection parameter on the velocity and temperature distribution of an electrically conducting and incompressible viscous fluid over a stretching material. In view of this, our present work which is on steady laminar MHD flows and heat transfer adjacent to porous stretching sheets. We use homotopy analysis method by Liao (2007) to solve the problems and to find out the effects of the involving governing physical parameters. The numerical results obtained are given and compared with the previous published worked found in literatures. Graphical representation of results base on the subject of the current study on the effects of the magnetic field and suction/injection on the velocity, heat transfer, and temperature distribution for the fluid flow are presented and discussed quantitatively.
Mathematical Formulation
We consider the steady Magnetohydrodynamic laminar convection boundary layer fluid flow past a porous stretching material in quiescent viscous and incompressible fluid. Two forces which are opposite and equal along the x-axis direction so that the sheet is stretching, keeping the origin tight in the speed fluid flow of ambient temperature ∞ . The system which is stationary with fixed coordinate has its link position at the Centre of the stretching sheet and positive in the direction of the fluid flow from the stretching sheet. With the assumption that the velocity and temperature of the stretching sheet materials which is continuous are defined by ( ) = and ( ) = ∞ + respectively where , and are taking to be constants. And it is assumed that the magnetic Reynolds number is very small. Following the same line as drawn by Ali and Ali Yousef (1998) and Ishak et al. (2008) the continuity equation, the momentum equation, and the energy equation are
The boundary conditions:
where u and v are the velocity components along the x and y direction axis respectively, α is the thermal diffusivity of the fluid, g is the acceleration due to gravity, ν is the kinematic viscosity , b is a constant β is the coefficient of thermal expansion, ρ is the fluid density, U is the velocity of the stretching sheet and V s is the suction/injection velocity. In terms of the stream function the velocity components are
Using the similarity variables for the transformations
Equations (1) - ( 4) reduces to
With the boundary conditions (0) = ,
where R = V s √vb ⁄ is the dimensionless suction/injection velocity.
The Homotopy Analysis Method (HAM)
In this section, we will apply homotopy analysis method (HAM) to solve equations (7) - (10). We choose the set of base functions defined {e −kη ; k ≥ 0 is an integer} to approximate the unknown functions for the velocity and temperature to be as f(η) and θ(η) respectively.
where
are taken to be the initial guess approximations, with the property:
Here c i (i = 1,2,3, … ,5) are they constants. Base on equations (11) and (12), the non-linear operators 
(
where h is an auxiliary non-zero parameter. The boundary conditions for equations (17) and (18) When q increases from 0 to 1, f̂(η; q) and θ(η; q) vary from f 0 (η) and θ 0 (η) to f(η) and θ(η). From Taylor's theorem and equations (21) and (22), we obtained
The convergence of the series solutions (23) and (24) depend upon the choice of auxiliary parameter h. Assume that h is chosen such that the series solutions (23) and (24) are convergent at q = 1, then due to equations (21) and (22). The m th-order deformation equations, we differentiate equations (17) and (18) up to m times with respect to q and divide by m! and then set q = 0. The resulting deformation equations at the m th-order are
with the following boundary conditions (0) = 0,
where R 1, ( ) = ′′′ −1 ( ) Assume f m * (η) and θ m * (η) represent the particular solutions of equations (26) and (27), one after the other as i = 1, 2, 3, … the computation, can easily be compute by symbolic computation software such as Mathematica, Maple, Matlab e.t.c.
Results and Discussion
In this section we will discuss the convergence of our solutions method. The analytic series solution contain the auxiliary parameter h , which influences the convergence region and rate of approximation for the Homotopy Analysis Method (HAM) solution. This is called h-curves approach used by Liao (2007) . The constant h-curve is quite rational in choice, whenever convergence take place when p = 1, the quantities of exact solution method should be free of the parameter h. The analytical expressions seen in equations (17) - (18) and (26) - (27) contains the auxiliary parameter h. As point out by Liao (2007) , that the convergence region and rate of approximations given by HAM is strongly dependent upon on the choice of h Figs The Validation of the present results generated by using homotopy analysis method is examined and compared with the results obtained by Chen (1998) and Ishak, et al. (2008) for local Nusselt number in the limiting condition ( = = 0, and = 1) which shown that our results obtained are accurate and correct. Thus it is seen from Table 1 that the numerical results are in close agreement with those published previously in the literature. In figs. 3 and 4 displayed the effects of suction/injection parameter on the velocity and temperature profiles. As expected, it's decreases with an increase in the values of suction parameter on both distributions. Assigning different values for M will yield a variation of the Lorentz force. The reason is that Lorentz force and transverse magnetic field opposes the speed of the fluid flow. However, in case of injection the oppose trend was observed on the distributions. It depicts that the transverse magnetic field opposes the fluids flow in the system and the reason is that it reduces with an increase on the values of M. The magnitude of heat transfer on the fluid flow at the surrounding surface decreases on increasing the values of M. For fixed values of other parameters, the thermal boundary layer thickness seen on the temperature profile is slightly greater than that of the momentum boundary layer in the velocity profile. Fig. 5 shown that an increase in the values of the magnetic parameter M, decreases the speed of the fluid in the system and hydrodynamics boundary layer thickness. In fig. 6 , which is a temperature profile displayed the thermal boundary layer is quite opposite to the (momentum boundary layer) velocity profile (see figure 4) . Obviously, the velocity decreases with increasing in the values of magnetic parameter while the temperature increases with increases the values of the magnetic parameter. From fig. 7 which reveals combined influences of buoyancy or mixed convection parameter λ on the velocity profile, as expected the momentum boundary layer thickness decreases as the values of the parameter λ increases. In Fig. 8 shows the influence of Prandtl number Pr on the temperature profile. We observed that by increasing the values of the parameter Pr the temperature profile decrease as displayed in the figure. The effects of velocity exponent parameter m on the velocity profile is seen in fig. 9 , as expected the velocity profile decreases with an increase in the values of the parameter m due to decrease in the momentum boundary layer thickness. In this figure the velocity gradient at the surface is greater than the values of velocity exponent parameter m. Fig. 10 , similar case is also observed on the parameter m on the velocity profile. For case of temperature exponent parameter n which is displayed in fig. 9 , which shows that the temperature profile decreases with an increase in the values of temperature exponent parameter n. 
Conclusion
The problem of the steady MHD laminar fluid flows and heat transfer has been analysed in a porous stretching sheets using homotopy analysis method (HAM). The analytical series solution of a coupled nonlinear system of differential equation subjected to a set of boundary condition is obtained using the HAM. The effects of suction/injection parameter R (taken to be positive for the suction and negative for the injection) on the velocity and temperature profiles are discussed and presented graphically. The velocity and temperature profiles displayed decrease with an increase in suction parameter (R > 0). And in case of injection parameter (R < 0) on both profiles opposite trend was observed with effects of magnetic field. The influence of magnetic field parameter M was studied on both profiles. It was observed that the magnetic field decreases the transport processes and boundary layer thickness with thermal boundary layer thickness on both the velocity and temperature profiles. An increase in the values of the Prandtl number resulted to increases on the velocity and temperature profiles in the presence of magnetic field. While the thermal boundary layer thickness on the temperature profile decrease by increasing the values of the Prandtl number for a fixed value of magnetic field.
